The present work was carried out during two successive wheat growing seasons, being 2015/16 and 2016/17 in three locations, Gharbia governorate to survey the cereal aphids and their natural enemies. Two cereal aphids were found: Rhopalosiphum padi (L.) occurred from December to April and Sitobion avenae (F.) was found during March and April. Two entomopathogenic fungi were isolated from the two cereal aphids. The fungus, Lecanicillium lecanii isolated from R. padi and the seasonal fungal incidence percentage were 4.35±0.43 and 7.28±2.1% in the two seasons. Also, the fungus Erynia neoaphidis isolated from S. avenae and the seasonal fungal incidence percentage were 7.28±2.1 and 8.0±0.88% in the two seasons, respectively. In addition to the last fungus isolated from R. padi for the second season and the seasonal fungal incidence percentage was 1.43±0.29%. Two primary aphid parasitoids were found in the two seasons: the first primary parasitoid was Aphidius rhopalosiphi and the seasonal percentage of parasitism on R. padi and S. avenae were 1.21±0.18 and 2.06±0.65% for the first season and 2.37±0.08 and 3.13±0.27% for the second season. The second primary parasitoid was Praon volucre and the seasonal percentage of parasitism on R. padi and S. avenae were 0.56±0.16 and 3.54±0.40% for first season and 1.63±0.35 and 4.20±0.36% for second season. The primary aphid parasitoids were attacked by three secondary parasitoids by the end of seasons on both aphid species except for R. padi parasitoids was found in the middel of the first season. It was observed that some aphid mummies not emerged to parasitoids on both aphid species on the two seasons except on the first season was not recorded on R. padi mummies. Results appeared the role of entomopathogenic fungi and aphid parasitoids as natural mortality factors of cereal aphids in Egypt.
INTRODUCTION
Wheat (Triticum aestivum L.) is the most important gramineaous crop in Egypt. Cereal aphids became serious pests attacking wheat plants in the field in Egypt (AbdelRahman et al., 2000 and Sigsgaard 2002) . Rhopalosiphum padi (L.) and Sitoboin avenae are the more serious pests on cereal, causing damage to wheat and many crops (ElHeneidy et al., 1999 and Abdel-Rahman et al., 2006) . The economic importance of aphids is attributed to their high reproductive potential. In addition, the increase acerage of wheat, barley and maize necessitate increased amounts of fertilizers rendered plants more favourable to aphid development (Suss and Colombo, 1982) .
The entomopathogenic fungi are considered among the biological control agents against insect pests including aphids (Sewify, 1999 and Abdel-Rahman et al., 2006) .
Primary parasitoids are frequently reported as major factors suppressing populations of cereal aphids and can cause sudden decline of dense populations (Feng et al., 1992 and Ali et al., 2001) . Several authors reported on the influence of parasitoids on the population dynamics of cereal aphids among them (Zhang et al., 1999; El-Heneidy et al., 2001; Abou-Attia et al., 2003 and Neveen,Gadallah et al., 2017) .
Therefore, the aim of the present study was to monitor seasonal abundance of aphid species and survey of entomopathogenic fungi and primary and secondary parasitoids of aphid species on wheat plants.
MATERIALS AND METHODS

1-Population size of aphid species
The present experiments was carried out at Gharbia governorate in three locations: these were Seperbia, Tanta, the experimental farm of El-Gemmieza Agricultural Research Station, El-Santa and Ebchawaiy, Qutour during two successive seasons of 2015/16 and 2016/17 . In each location about 1/2 feddan was cultivated with wheat (Gemmieza 9 cultivar) by mid November during the seasons, all regular conventional agricultural practies were normally performed and no chemical insecticides were used during the study period. Weekly whole plant samples consisted of ten plants for each location were randomly selected from the December 1st to the end of the growing seasons at the mid of April in each location. Samples were completely picked with its roots, placed individually in paper bags and transferred to the laboratory, Faculty of Agriculture, Tanta University for examination. In each sample, different species of aphids were counted by fine hair-brush under binocular sterioscope to estimate the population of aphids. Specimens were collected in small glass vials containing 70% ethyl alcohol for identitication. Aphid species were identified by Institute of Plant Protection Research, Piercing -sucking insects Department, ARC. Giza.
2-Entomopathogenic fungi on aphids populations
Collected specimens were kept in paper bags, transferred to laboratory, spread on a sheet of white paper. Aphids species were identified and counted in the same day. For each sample, dead aphids of each species were washed in running water, immersed in 1% sodium hypochlorite for 30 second to remove external contamination, washed twice in sterile water and exposed to mycosis test as described by (Lacey and Brooks, 1997) in which dead insects were recorded and individually placed on filter papers saturated with water inside sterilized Petri dishes and maintained at 25± 2°C for 7 days and fungus growth was observed. Cadavers showing external growth of an entomopathogenic fungus were considered killed by the fungus. The entomopathogenic fungi isolates were confirmed from the Mycology Center, Faculty of science, Assiut University (AUMC).
3-Seasonal activity of aphid parasitoids
To determine the seasonal activity of both primary and secondary aphid parasitoids, mummies of each aphid species were collected and kept individually in small glass tubes (1x5cm.) covered with musillin cloth until emergence of adult parasitoids. The species of parasitoids were identified and percentage of parasitism caused by parasitoids was calculated in each sampling date according to Feng et al., (1992) as follow:
Number of mummifed aphids Mortality % = ……………………………………×100 Total number of aphids Statistical analyses.
Computation was done using computer software Minitab 16. Tables (1-2 ) show the population size of different aphid species and the incidence of entomopathogenic fungi isolates on wheat plants in three locations at El-Gharbia Governorate during two successive wheat-growing seasons of 2015/16 and 2016/17. 1-Population size of aphid species 1-The first season:
RESULTS AND DISCUSSION
Data in
Data in Table 1 indicated that two aphid species were found during wheat-growing season of 2015/16: Birdcherry-oat aphid, Rhopalosiphum padi (L.) (Homoptera: Aphididae) and English Grain Aphid, Sitobion avenae (F.) (Homoptera: Aphididae). R. padi was found on the plants all over the season except the fourth week of February and the first two weeks of March and April with average total of 351.67±4.33 aphids sampled through the season. There were two peaks of R. padi 83.33±4.41 and 51.67±4.37 aphids on the first week of January and the fourth week of March, respectively. While S. avenae was found by the end of the season from the fourth week of February to the second week of April where 1786±99 aphids were sampled through the season. There was one peak of S. avenae 906±54.2 aphids on the fourth week of March.
2-The second season:
Two aphid species were found during wheatgrowing season of 2016/17 in Table 2 : R. padi was found on the plants all over the season except the first and fourth weeks of February with 1934±95.2 aphids sampled through the season. There were two peaks of R. padi 36.67±4.1 and 989.33±47.2 aphids on the fourth week of Decamber and the first week of April, respectively. While S. avenae was found on the end of the season from the fourth week of February to the second week of April in the second season with 2343±91 aphids were sampled through the season. There was one peak of S. avenae 1047±36.1 aphids on the first week of April.
Results agree with those of El-Heneidy (1991) who found that the aphid R. padi was the dominant species on wheat in upper Egypt. Also, Hafez (1994) found that S. avenae occurred on wheat during March and April in Qualiubia governorate and the infestation by R. padi extended from January to April.
2-Entomopathogenic fungi on aphids populations 1-The first season:
Data in Table 1 indicate that two entomopathogenic fungi on aphids populations were found during wheatgrowing season of 2015/16: Lecanicillium lecanii R. Zare & W. Gams (Ascomycota : Sordariomycetes) and Erynia neoaphidis Remaudière and Hennebert (Zygomycetes: Entomophthorales). The fungus, L. lecanii was found on the aphid R. padi on wheat plants around the stem under the ground for one month from the fourth week of December to the thrid week of january. In spite of the fungus, L. lecanii was not isolated on the aphid S. avenae. The highest incidence percentage of L. lecanii was on the third week of January with 22.69±6.31 % and the seasonal fungal incidence percentage was 4.35±0.43%. While the fungus, E. neoaphidis was not isolated on the aphid R. padi but it was isolated on the aphid S. avenae on pneumatic parts of wheat plant for five weeks from the second week of March to the second week of April. The highest incidence percentage of E. neoaphidis was found on the second week of April with 30.50±7.06 % and the seasonal fungal incidence percentage was 7.28±2.1 %.
2-The second season:
Data in Table 2 indicate that two entomopathogenic fungi on aphids populations were found during wheatgrowing season of 2016/17: The fungus, L. lecanii was found on the aphid R. padi around the stem of wheat plants under the ground for three weeks from the first to third week of January. The highest incidence percentage of L. lecanii was on the first week of january with 8.11±3.49 % and the seasonal fungal incidence was 0.16±0.01%. Also, the fungus, L. lecanii was isolated on the aphid S. avenae on pneumatic wheat plant parts for the last three weeks of the season. The highest incidence of L. lecanii was on the second week of April with 3.85±0.76% and the seasonal fungal incidence percentage was 1.43±0.29%. While the fungus, E. neoaphidis was not isolated on the aphid R. padi but was isolated on the aphid S. avenae on pneumatic wheat plant parts for the last five weeks of the season. The highest incidence of E. neoaphidis was found on the second week of April with 12.70±1.69 % and the seasonal fungal incidence percentage was 8±0.88 %.
Results agree with those of Ozino et al., (1988) who recorded the incidence of five pathogenic fungi on S. avenae collected from wheat, maize and barley in several areas of Piemonte, Italy. Specimens collected infected by Erynia planchoniana were 10-33.3%, by Erynia neoaphidis 3.3-32.4%, by Verticillium lecanii 6.7-16.7%, by Fusarium oxysporum 4.3-20% and by F. tricinctum 6.7-10%. Also, Eilenberg et al., (1996) recorded the infection of R. padi by three pathogenic fungi Entomophthora planchoniana, Erynia neoaphidis and Conidiobolus obscurus in winter wheat. In similar stduy, El-Shami (2001) found that the pathogenic fungi Verticillium lecanii and Conidiobolus obscurus were isolated from the aphid R. padi on wheat plants at the end of February and the beginning of March. 
3-Seasonal activity of aphid parasitoids 1-The first season:
Data in Table 3 illustrate the role of aphid parasitoids as a natural mortality factor of cereal aphids during wheat-growing season of 2015/16. Two primary aphid parasitoids were found in the two seasons: Aphidius rhopalosiphi De Stefani-Perez (Hymenoptera: Braconidae) and Praon volucre (Haliday) (Hymenoptera: Braconidae). The parasitoid A. rhopalosiphi was found on the aphid R. padi in the middle of season for one month from the third week of January to the second week of February. The highest percentage of parasitism by A. rhopalosiphi was on the first week of February with 30±14.5 % and the seasonal parasitism was 1.21±0.18%. Also, The parasitoid, A. rhopalosiphi was found on the aphid S. avenae in the last four weeks of the season. The highest percentage of parasitism by A. rhopalosiphi was on the third week of March with 7.51±1.67 % and the seasonal parasitism was 2.06±0.65%.
While the second primary parasitoid, P. volucre was found on the aphid R. padi in the mid season from the fourth week of January to the second week of February. The highest percentage of parasitism by P. volucre was caculated on the first week of February it was 20±7.64% and the seasonal parasitism was 0.56±0.16%. Also, The parasitoid, P. volucre was found on the aphid S. avenae in the last four weeks of the season. The highest percentage of parasitism by P. volucre was recorded on the third week of March resulted in 6.17±1.68 % and the seasonal parasitism was 3.54±0.04%.
Primary aphid parasitoids were attacked by three hymenopterous hyperparasitoids species as secondary parasitoids, namely Alloxysta sp. (Figitidae) ; Syrphophagus aphidivorus (Mayr) (Encyrtidae) and Pachyneuron aphidis (Bouché) (Pteromalidae). The secondary parasitoids were found on the aphid parasitoids of R. padi in the fourth week of January and the second week of February. The highest percentage of parasitism on aphid parasitoids by the secondary parasitoids was recorded on the second week of February, 6.67±6.67 % and the seasonal parasitism was 0.19±0.09%. Also, The secondary parasitoids were found on the aphid parasitoids of S. avenae in the last three weeks of the season. The highest percentage of parasitism on aphid parasitoids by the secondary parasitoids was on the second week of April with 4.46±0.98% and the seasonal parasitism was 1.50±0.45%. It was observed that some aphid mummies were not emerged to parasitoids: in case of R. padi was not recorded, while in case of S. avenae mummies which not emerged to parasitoids were on the first and second weeks of April with 0.81±0.29 and 0.62±0.02%, respectively and the seasonal percentage was 0.28±0.09%.
2-The second season:
Data in Table 4 demonstrate the role of aphid parasitoids as a natural mortality factor of cereal aphids during wheat-growing season of 2016/17. The parasitoid, A. rhopalosiphi was found on R. padi for the last five weeks, from the second week of March to the second week of April and the highest percentage of parasitism by A. rhopalosiphi was computed on the third week of March where 13.79±1.84 % and the seasonal parasitism was 2.37±0.08%. The parasitoid, A. rhopalosiphi was found on S. avenae in the second week of March and continued to the second week of April and the highest percentage of parasitism by A. rhopalosiphi was recorded on the fourth week of March, 9.12±1.29 % and the seasonal parasitism was 3.13±0.27%. While the second primary parasitoid, P. volucre was found on R. padi in the last five weeks and the highest percentage of parasitism by P. volucre was recorded on the second week of March where 13.21±3.22 % and the seasonal parasitism was 1.63±0.35%. Also, The parasitoid, P. volucre was found on the aphid S. avenae in the last four weeks of the season. The highest percentage of parasitism by P. volucre was on the first week of April with 6.71±0.57% and the seasonal parasitism was 4.20±0.36%.
Secondary parasitoids were found on the aphid parasitoids of R. padi in the last five weeks of the season. The highest percentage of parasitism on aphid parasitoids by the secondary parasitoids was recorded on the second week of April, 3.97±0.56% and the seasonal parasitism was 1.32±0.10%. Also, The secondary parasitoids were found on the aphid parasitoids of S. avenae in the last four weeks of the season. The highest percentage of parasitism on aphid parasitoids by the secondary parasitoids was on the first week of April with 2.26±0.14% and the seasonal parasitism was 2.06±0.10%. It was observed that some aphid mummies did not emerge as adult parasitoids: in the case of the aphid of R. padi were on the first and second weeks of April and in entire season was 0.07±0.04%. While S. avenae mummies non emergence occurred in the last three weeks and in the season and was 0.13±0.02%.
In a similar study, Feng et al., (1992) investigated the parasitoids of cereal aphids on wheat, barly and maize in south wastern Idaho, USA from 1986 to 1989 they identified six species of primary parasitoids and five species of hyperparasitoids from the mummies of seven species of aphids. Also, Hafez (1994) found that the parasitoids Aphidius sp. and P. volucre attaked aphids infesting wheat, the percentage of parasitism reached the highest level at the end of April. The hyperparasitoids Alloxysta sp. was found.
This study added to previous works which throw a light on the importance of entomopathogenic fungi and parasitoids as natural elements against cereal aphids especial R. padi and S. avenae on wheat plants. Accordingly it encourage to use this natural elements as bilogical control agents. 
